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Goal: Accelerate the  

scien.fic discovery  
process by developing  

middleware and  
dashboard that allow  

users to generate fast  

metadata‐rich I/O, and  
then perform the  

mundane tasks needed  
to present scien.sts 

with meaningful results.  

FIESTA: Framework for Integrated End‐to‐end SDM 
Technologies and Applica.ons 



Main Components: 
•  The eSimMon dashboard 
provides access to simula.on 
results, metadata and data 
storage and analy.cs tools 

•  Kepler workflow orchestrates 
parallel tasks on mul.ple 
computer plaSorms and  
feeds the dashboard with a 
mul.tude of output 

•  ADIOS provides portable, 
metadata‐rich, fast,  
adaptable IO 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FIESTA: Framework for Integrated End‐to‐end SDM 
Technologies and Applica.ons 



Monitoring a simula.on + archiving (XGC1) 

•  1D diagnos.cs NetCDF files 
–  Transfer files to e2e system on‐the‐fly 

–  Generate plots using grace library 
–  Archive NetCDF files at the end of simula.on 

•  2D diagnos.cs (ADIOS‐BP files)  
–  Transfer to e2e system 

–  Convert to HDF5 format 

–  Start up AVS/Express service  
–  Generate images with AVS/Express 

–  Archive HDF5 files in large chunks to HPSS 

•  Generate movies from the images 



SHOW SWF… 



plo@er: our tool for quick 1D/2D plots 

•  reads ADIOS BP/NetCDF/HDF5 
arrays 
–  any slice from any mul.‐
dimensional array 

•  Use xmgrace to make X‐Y plots 
•  Use VTK for 2D graphics 
•  We use this tool to generate 
lots of plots at once and in 
parallel 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for more generic viz… 

•  we use AVS in current workflows  
–  run as service  
– e.g. M3D hexagonal mesh, 3D XGC 

•  working on to use VisIt 
– e.g. Pixie3D 3D viz, AMR codes, etc. 

•  can run Matlab  
scripts 

•  can run whatever is 
 provided by others 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Scien.fic Workflows 

•  Workflow management systems help in the construc(on and 
automa(on of scien.fic problem‐solving processes that 
include executable sequences of components and data flows. 

•  It aims to solve scien.fic data integra.on, analysis, 
management, visualiza.on tasks 
–  by combining resources and services and orchestra.ng complex data 

flow pa@erns in a distributed environment 

•  in plainer English: do hard and/or messy stuff, and make it 
look easy. 



Kepler scien.fic workflow system 
•  Combina.on of data management, integra.on, analysis, and 

visualiza.on steps  

•  The Kepler project is a cross‐project collabora.on to develop open 
source tools for Scien.fic Workflows:   
–  Kepler/CORE: Development of a Comprehensive, Open, Reliable, and Extensible 

Scien.fic Workflow Infrastructure 
–  SEEK: Science Environment for Ecological Knowledge 

–  SDM Center/SPA: SDM Center/Scien>fic Process Automa>on 

–  Ptolemy II: Heterogeneous Modeling and Design 

–  GEON: Cyberinfrastructure for the Geosciences 
–  ROADNet: Real‐.me Observatories, Applica.ons, and Data Management Network 

–  EOL: Encyclopedia of Life 
–  Resurgence 
–  CIPRes: CyberInfrastructure for Phylogene.c Research 
–  REAP: Real.me Environment for Analy.cal Processing 

kepler‐project.org



Kepler automa.on for code coupling, 
monitoring, and archiving. 

•  We in SDM Center / CPES have extended Kepler with 

– Remote opera.ons through SSH 
•  deals with one .me passwords 

–  Job control (PBS, LoadLeveler, SGE, Condor) 
– Checkpointing to enable workflow restarts 
– Provenance Recorder (who did what in the workflow) 
– Generic actors to watch a simula.on; tar to HPSS; 
execute remote opera.ons with logging, error 
checking, etc. 

•  We have created workflows that are used daily at OLCF 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Ac.vity of the XGC workflow 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Ac.vity of the XGC workflow 







Vector Graphics 



Collabora.on 

•  Can see the 
collaborators’ 
jobs 

•  Add notes to 
movies 

•  Run own 
analysis on 
data 



Plans 

•  ESimMon 
– Make a stand‐alone release (1.0 in 2010) 

– API to allow simula.on monitoring without 
workflows 

•  Workflows 
–  Kepler 2.0 is coming out soon 
– Monitor long running simula.ons (weeks) 

•  Use Grid Cer.ficates (GSI infrastructure) to access Jaguar 
from Ewok 



Conclusions 

•  End‐to‐end Task is here to help to automate 
common data management tasks  

•  Scien.fic workflows can be used to  
– monitor simula.ons 
– develop complex problem‐solving processes 

•  Contacts: pnorbert@ornl.gov, 
klasky@ornl.gov, tchoua@ornl.gov 


